Quantitative relationship between protonophoric and uncoupling activities of analogs of SF6847 (2,6-di-t-butyl-4-(2',2'-dicyanovinyl)phenol).
Uncoupling activity with rat liver mitochondria and protonophoric activity across the lecithin liposomal membranes were measured for a series of non-classical uncouplers related to the most potent uncoupler known until now, SF6847 (2,6-di-t-butyl-4-(2',2'-dicyanovinyl)phenol). The correlation between uncoupling and protonophoric activities for a number of uncouplers, both non-classical and classical (simply substituted phenols), was examined quantitatively. Correlation was excellent when such factors as the stability of anionic species in the membrane phase and the difference in the pH conditions of the extramembranous aqueous phase were taken into account. Carbonylcyanide m-chlorophenylhydrazone (CCCP) and carbonylcyanide p-trifluoromethoxyphenylhydrazone (FCCP), which are structurally different, were correlated in a way that resembled the correlation of phenolic compounds, so we think that the mode of action of weakly acidic uncouplers was the same regardless of the structural type. Our findings were evidence for the shuttle-type mechanism of uncoupling action.